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<g) Wholly aromatic polyester resin composition and ovenware obtained by moulding said 
composition. 

@ A wholly aromatic polyester resin composition contains: 

(1) a wholly aromatic polyester resin, 

(2) at least one member selected from a glass fiber and a silica-alumina fiber, 

(3) glass beads, 

(4) titanium oxide, and 

(5) a fluorocarbon polymer. . . M * u « i™. 
The wholly aromatic polyester resin composition has high heat resistance and mecharucal arengths, low 

anisotropy and excellent appearance, and shows low dissolution of components, excellent releasab.l.ty and non- 
tackiness. It can be molded into an ovenware. 
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FIELD OF THE INVENTION 

The present invention relates to a wholly aromatic polyester resin composition having high heat 
resistance and mechanical strengths, low anisotropy [anisotropy refers to the difference in properties of melt 
between mach.ne direction and transverse direction], excellent appearance, low dissolution in an extraction 
test according to No. 20 of the Welfare Ministry, excellent releasability and non-tackiness, as well as to an 
ovenware obtained by molding said composition. 

DESCRIPTION OF RELATED ART 

Certain plastic materials, for example, polymethylpentene and polysulfone are in use as a cookino 
vessel for microwave oven. 

Ovenwares. i.e. cooking vessels for microwave oven with electric range, capable of effecting microwave 
.rrad.at.on and electric heating, are required to be excellent in various properties such as heat resistance 
electrical properties, chemical resistance, appearance and the like. They are required to show a very high 
performance particularly in heat resistance because they not only undergo heat generation by microwave 
irrad.at.on but also are exposed to the heat generated by electric range. For example, they are required to 
show no deformation and retain practical mechanical properties even at 200' -250* C. 

Wholly aromatic polyester resins have various excellent properties due to the molecular structure and 
outperform all other resins in heat resistance in particular. Of the wholly aromatic polyester resins those 
produced from (a) terephthalic acid or isophthalic acid, (b) parahydroxybenzoic acid or its derivative and (c) 
4.4 -d.hydroxydiphenyl or its derivative are injection-moldable and excellent in various properties such as 
heat resistance, chemical resistance, oil resistance, radiation resistance, insulation and the like and 
accordingly find wide applications in electric, electronic and other fields. Examples of the applications are 
motor parts (commutator, brush holder), hair drier grill, lamp holder, relay parts, printed circuit board 
connector, bobbin. IC device parts (IC socket, sleeve, wafer basket, etc.). thermistor case, heat sealer parts' 
and jig for canning. Further, they have a high crystallinity and a very high heat distortion temperature of 
250 C or more although they have a high dielectric loss tangent (0.004-0.02 similarly to conventional 
polyester resins). Accordingly, even when irradiated with a microwave, they remain at temperatures lower 
than the heat distortion temperature and do not undergo easy deformation. Therefore, they have a heat 
resistance suitable for use as an ovenware. 

However, said aromatic polyester resins show liquid crystal property in a molten state and. when they 
are .njechon-molded, the molded articles are significantly oriented to the machine direction (hereinafter 
referred to as MD) of the melt. Therefore, the molded articles have a large difference in mold shrinkage 
between MD and a direction transversing the MD (hereinafter referred to as TD) [(mold shrinkage in TD)/- 
(mold shnnkage ,n MD) is larger than 10]. Accordingly, they have large mechanical strengths in the 
onentation direction but small strengths in a direction transversing the orientation direction. Thus the 
molded articles show a high anisotropy. Further, the molded articles have no beautiful appearance due to 
the nonuniform flow marks. Accordingly, when said wholly aromatic polyester resins are molded into 
relatively large shapes such as ovenware. the molded articles tend to cause warpage and give no 
comfortable appearance. a a 

«♦ J n nT eT t0 S0 ' Ve th6 above - mentioned Problems of wholly aromatic polyester resins, it has hitherto been 
studied to incorporate fibrous reinforcing agents and fillers into the resins. When a fibrous reinforcing agent 
such as glass fiber ,s incorporated, improvement in rigidity and reduction in mold shrinkage are seen 
depending upon the amount of the agent added; however, improvement in anisotropy is low and no 
improvement .n appearance is obtained. JP-A-1 -165667 discloses a composition obtained by incorporating 
a glass f.ber and t.tan.um oxide into a wholly aromatic polyester resin. In this composition, slight 

SZtilKr 6 ' S ^ aCC ° rdin9 t0 ^ additi ° n 0i titaniUm ° Xide but ^vement 9 in 

* m jrj^ 12 ? 49 disc, ° ses a imposition obtained by incorporating talc and titanium oxide into a wholly 
aromat.c polyester res.n. Although this composition has significantly improved appearance and anisotroov 
without sacrificing the flowability of the wholly aromatic polyester resin, it has greatly reduced ^^mechanteal 

composition has an insufficient 

strength when molded into an ovenware. 

USP 4.585.823 discloses an ovenware obtained by molding a composition comprising a wholly aromatic 
polyester resm. wol.astonite and titanium oxide. Although this composition has high mechanical strengSs 

Z«™Z°Z * T L apP c e ft arance ' il shows a ver V "'9h dissolution amount of so.ubles in an aqueous 
acetic acd solut,on (larger than 500 ppm). The dissolution amount is the amount of an evaporation residue 
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when the ovenware is subjected to an extraction test according to No. 20 of the Welfare Ministry. In this 
test, the ovenware is immersed in a 4% aqueous acetic acid solution at 121 -C for 120 minutes and the 
evaporation residue of the resulting solution is measured. Accordingly, the composition is not desirable for 
use as cooking vessels, for example, an ovenware. The above very high dissolution amount is caused by 
the dissolution of wollastonite present in the composition, in 4% acetic acid. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a wholly aromatic polyester resin composition having 
w high heat resistance and good mechanical strengths, low anisotropy, excellent appearance, low dissolution 

in an extraction test according to No. 20 of the Welfare Ministry, excellent reusability and non-tackiness, 

as well as an ovenware obtained by molding said composition. 

The present inventors made study in order to solve the above-mentioned problems of the prior art and, 

as a result, found that a composition meeting the above requirements can be obtained by incorporating into 
75 a wholly aromatic polyester resin specific amounts of (a) at least one fibrous reinforcing agent selected from 

the group consisting of a glass fiber and a silica-alumina fiber, (b) glass beads, (c) titanium oxide and (d) a 

fluorocarbon polymer having a specific structure and that a molded article obtained from the composition 

has excellent properties suitable for use as an ovenware. The above finding has led to the completion of the 

present invention. 

20 According to the present invention, there are provided a wholly aromatic polyester resin composition 
comprising: 

(1) 40-79.5% by weight of a wholly aromatic polyester resin having: 
(A) at least one repeating unit selected from the group consisting of: 




-CO— ( f )Vo- and 



-oo-jgj-o-. 



(B) at least one repeating unit selected from the group consisting of: 



-CO 



-0-co-. 



and 

(C) at least one repeating unit selected from the group consisting of: 
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wherein X is -0-, -S0 2 -, -S- or -CO-, and m and n are independently 0 or 1, 

wherein the numerical ratio of the repeating unit (A) to the repeating unit (B) ranges from 1 : 1 to 10 : 
1, and the numerical ratio of the repeating unit (B) to the repeating unit (C) ranges from 9 : 10 to 10 * 
9, 

(2) 5-25% by weight of at least one fibrous reinforcing agent selected from the group consisting of a 
glass fiber and a silica-alumina fiber, 

(3) 10-40% by weight of glass beads, 

(4) 5-25% by weight of titanium oxide, and 

(5) 0.5-10% by weight of fluorocarbon polymer with totally fluorinated terminals which polymer gives a 
flow temperature of 350 0 C or below when the flow temperature is defined as a temperature at which the 
polymer melted by heating at a temperature elevation rate of 4*C/min gives a melt viscosity of 48,000 
poises when extruded through a nozzle of 1 mm In inside diameter and 10 mm in length under a load of 
100 kg/cm 2 , using a capillary rheometer having said nozzle, the total content of the components (2) to (5) 
in the composition falling within the range of 20.5-60% by weight; and an ovenware obtained by molding 
the wholly aromatic polyester resin composition. 

Specific examples of the comonomers of the wholly aromatic polyester used in the present invention 
are parahydroxybenzoic acid, metahydroxybenzoic acid, terephthalic acid, isophthalic acid, hydroquinone, 
resorcin, 4,4 , -dihydroxydiphenyl, 4,4'-dihydroxydiphenyl ether. 4,4'-dihydroxydiphenylsulfone, 4,4'-dihydrox- 
ydiphenyl sulfide, 4,4 , -dihydroxybenzophenone and their derivatives. 

Of these, there are particularly preferred combinations of parahydroxybenzoic acid or its ester, 
terephthalic acid, isophthalic acid or its ester, and 4,4 , -dihydroxydiphenyl or its ester. In obtaining a wholly 
aromatic polyester from these components, it is possible to employ processes disclosed in USP 4,327.205, 
JP-A-57-44622, etc.; however, other processes can be used as well. 

The glass fiber used in the present invention is a glass fiber generally used as a reinforcing agent for 
resins. These can be used a short fiber of 50-250 urn in number-average fiber length (so-called milled glass 
fiber) or a long fiber of 2-5 mm in number-average fiber length (so-called chopped glass fiber); however, a 
milled glass fiber is preferable in view of the appearance of molded article. A milled glass fiber having a 
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number-average fiber diameter of 10 urn or less is particular* preferabie. Exampl « ^f? 0 ^^ 
arable milled glass fiber inc.ude EFH 75-01 and EFDE-50-01 (these are products of Central Glass F.ber 

Those of various compositions are commercially available under a popular name o ceramic f.ber They 
Iven include an alumina-based fiber using alumina as a main component and a s.hca-based f.ber us.ng 
silica as a main component fjbQr obtajned b electrica „ y melting substantially equal 

■JrThEX'-E :nd~and blowing off the fine streams o, pressure air 

to convert the streams to a fiber. This fiber has a >«ib>Wt £r J^*™*™^ a high 

example of the commercial product is EGB 731 (a product of Tosh.ba Ballotin, Co W 

Tne fibrous reinforcing agent and glass beads can be used each , ^^^^Z^^. 
order for them to have improved affinity with the resin, they may be ^^J^^^ILa o 
for example, an aminosilane or epoxysilane coupling agent ,n such an extent that the ob.ect and 

^ ttXZ^tt^ invention refers to TiO, ^^^^^ * 
high hiding power. Ti0 2 has two crystal st = .e. anatase type J^^^^^^ 

Therefore, the rutile type is preferable also in the present 

average particle diameters of 0.10-0.40 urn ,s used 0^^^^ b s ^J^^„ be used as 

ai <?■ nr the like or with an organic substance having good compatibility with tne resin. can_ u 
ifj t does norldversely affect the thermal stability of the resulting composition. Bm£aM» 
commercial P-ducts of TiOa are Tipaque® CR-50. CR-60 and A- 100 (these are products of ISHIHARA 

8A ^ w r y H ^ 

, ^^^Z^^^ ^KTpSSSn^ so as to contain 40-B4. 
) The resin composition 01 we h m-20% bv weiaht of at least one fibrous reinforcing agent 

bv weight of the wholly aromatic polyester, 1 0-^0 /o oy weigni ui « ™ we i ah t of the 

glass beads, &-id/o Dy weiyui ui u o ^ 4liro «nT nr below with the tota amount of the 

composition has no sufficient improvement in anisotropy and. when molded into an ovenware. g. 

55 WarP Eve e n when the total amount of the fibrous reinforcing agent, the glass beads the titanium^ oxide and I the 
,5 even wnen mo weiaht of the resin composition, if the amount of the fibrous 

nuorocarbon Pj^""^ resu «ng composition has insufficient mechanical strengths; 

reinforcing agent is less than 5 h by weignt, tne resu y v obtained from 

if the amount of the fibrous reinforcing agent is more than 25 /<, by weigni. me mo aeu 
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the .resulting composition has poor appearance. Meanwhile, if the amount of the glass beads is less than 
10% by weight, .mprovement is anisotropy is insufficient; if the amount of the glass beads is more than 

ZttlllTl T meChaniCa ' Stren9thS " lar "- Further ' if tne ~ of the «tan^m oxide Is 
less than 5 /o by we.ght, .mprovement in appearance is insufficient; if the amount is more than 25* h« 

ZZn T COmPOSiti ° n h3S 3PPearanC 6 Simi,ar t0 when *° *™-t is 25% byTe gh or ,e SS and 

has reduced mechan.cal strengths. If the amount of the fluorocarbon polymer is less than 0 i si hi I 

zzzzsg** 71,0 " uoroca " >on p °" me ' is pre,wab,y • 

„. /'J? tempe ' atu " !: 8 too>P°™h,re at which a polymar maltad by heating at . temperature elevatioa ,„» 
of 4-c*n,„ g,ve. a M viscosity of 48.000 poiaes whan etfruded thrash , aosS of T ^tTnsS. 

T" Tj" " n91h U " d9 ' * " >ad °* ,0 ° "f™* * capilla^Thaomato hat ng saS notSe 

The addthon of the fluorocarbon polynre, allows tha resulting composition ,o hava iZZd^alaasSmtv 

commerc,al product of the fluorocarbon polymer is Cefral Lube® I and IP (Products of Central Glass Co.. 

The composition of the present invention may further comprise at least one of ordinarv additive «.,rh 
as ant.ox.dant. heat stabilizer, ultraviolet absorber, coloring agents (e a dve niamlntl »nJTh? i J f 
as the object of the present invention is not impaired. TheYdSn o, wottonS Tl^Zl^'Z^l 

HfSST m °' ded ,r ° m 3 COmpOSiti ° n C ° ntainin9 WOlaStonite -V cause ^LS^'SEi^ 
r^ h tf n n C r P ° Undi ? 9 meanS f ° r ° btaining the com POsition of the present invention has no particular 
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The present invention is hereinafter described in more detail hv w*u nf p V o™,-.i^ u 
invention is in no way restricted to these Examples * Examp,eS ' However ' the P™"* 

Reference Example 1 Production of wholly aromatic polyester A 

and the ration mixture ^Tl^T^^^TTt^^ m S '° wly C00IM 

gas atmosphere at 280 Vfo 3 hou" to obtain a wS P f- T 3 ^ in 3 nitro 9 en 

comprised the fol.owing repeating un ! s and Sd . l^lZ^S^C^T 0 ^ ^ 
anisotropy at temperatures of 340 • C or more under pTelsure P ^ Sh ° W6d ° PtiCa ' 
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<A) 



(Bp) 



II 
O 



(Bm) 



O 



— o 




(C) 



The numerical ratio of the repeating units (A), (Bp). (Bm) and (C) was 60 : 15 : 5 : 20. 

Reference Example 2 Production of wholly aromatic polyester B 

•~ „~iH <iiuknn9 moles) of terephthalic acid. 0.166 kg (1 mole) 
7.2 kg (40 ™f s >^ were polymerized under the same 

of isophthahc acid and 5.45 kg (20.2 moles of «•* <*J *J The reaction mixture was ground in the 
35 conditions as in Reference Example 1. to obton , n a rotary kiln in a nitrogen gas 

same manner as in Reference Example 1 and then heat t eate o Mr a y 

atmosphere at 280' C for 3 hours, followed by heat ^^^^^l^J^Za had a flow 
aromatic polyester B in a particulate state. ^^T^^J^^^^c or more under 
temperature of 375 *C. This polymer showed optical an.sotropy at temperatures or 

40 pressure. 
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(Bm) 



10 




(C) 



»5 



The numerical ratio of the repeating units (A), (Bp), (Bm) and (C) was 40 : 19 • 1 • 20 

dance Zt^S^ZST^ ** ™ «-»" * 



(1) Flow temperature 



This was measured by a Koka type flow tester (CFT-500 manufactured by Shimadzu Coro> It fat * 
Sr;!* 8 reSi " me ' ted by heati "9 at a temperature elevation rate of 4 Sn sZs a le 

6Xtr th « U9h 3 n ° 2Z,e ° f 1 mm inSide diameter a " " ° ™7n 'ength 
under a load of 100 kg/cm*. A res.n of lower flow temperature has higher flowability. 

(2) Optical anisotropy 

25 

* h2«n ° P f al an ; SOtropy of a resin in a m °'ten state was measured by heating a powdery resin placed on 

30 Comparative Example 1 

6 um ^n^n " y r matiC P0,y ! St6r A> 3 9,aSS fiber (EFDE 5 °-° 1 manufactured by Central Glass Co Ltd ) of 
6 urn ,n number-average diameter and 50 um in number-average length glass beads fEGB ™ 

T^hio 1 Th. ,on '™™ 5>AiNtiYU KAISHA, LTD.) were mixed accord ng to a composition shown in 

Table 1. The mixture was melt kneaded at a temperature of -un t ,,e,n„ o uum Posnion snown in 

accordance with ASTM D 638 and aqtm n «io . . stren 9*n and HDT were measured in 

measured in accordance wit ASTM to k u h^ "Tf^* impaCt Stre " 9th ^notahed) was 
. Portions in the ^Z^Z^^s ** H ° T — * 



Comparative Example 2 
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ture of 340- C and a mold tem D erature nt iftn- r t~ . , " austries ' Ud >' at a cylinder tempera- 

(1) Dropping impact resistance 
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«i^oh^ tiio frnm a heiaht of 1.5 m and there was examined the 

j,3Si: sr^!s^r«isi no » «. o, 

dropping, it was expressed as >20. 
5 (2) Resistance to the use in a microwave oven with electric range 

ma—ad b, "»-f»J"»« «^ 'w «bo oven and top. mat 

(3) Property not to contaminate food 

- - - >r ^^^^^^^^^^^ 

" r ,™:™ sr. esse — ■ «■ - omos - ^ 

which the appearance of the resulting vessel was examined. 

(4) Extraction test according to No. 20 of the Welfare Ministry 

residue was weighed and expressed as dissolution amount. 

25 Comparative Example 3 

A coition eo-rasprmding «o M o, Comparative Exampte 1 v,«e pmparod b,-.^""* 

that the temperature of melt kneading by twin-screw extruder was 370 C and the cyi.nae 



injection molding was 400* C. 

The results are shown in Table 3. 



35 



The results are snown in i ao.e o. r^arar,™ ExamDle 3 in the same manner as in 

A vessel was molded from the composition of Comparative Example j iin xne 

Comparative Example 2. It had good appearance and nc > warpag* l^^^ Z^JZ 

measurement of mold shrinkage obtained in ^^^ C ^^J^£ o2 l^cro W a,e o^o 



Ministry. 
40 Examples 1 and 2 



45 



50 



3 Parts * o, a PTFE * ^7^"^^ 5 £ pT o^ 

fiber:glass beads:titanium oxide - 50.15.25.10 Dy weigm;. ™* Fvamole 1 or 3 followed by 

kneaded and injection-molded in the same manner as m Compa ^ £ * ) £ rv||tion J 

measurements of mold shrinkage, tensile strength, Izod impact strength and HU. ana 

appearance of molded ^^^J^iJ^ Comparison of Exampte 2 and Comparative 

p C T^J T^SS^S^S!^ - duc « on « n tensi,e stren9th and HDT and s,ight 

^l uS £?£5?£ addition gave 9 substantia.,y no change in mo.d shrinkage. 
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vessels had good appearance and no warpage 

-is" ^ £ * -re measured for topping impact 

and extraction test according to No 20 of tL w „ S ran96, Pr ° Perty ROt t0 cont aminate food 

Comparative Example 3 ° ^ Mm ' Stry - The r9SU,tS were simi,ar » those of 

compositions of Example 1 and Example 2 conSoT PTFf= T« « * 6SSelS ° btamed from the 

surface gating « was .moved^ ~T ^2 ^^X™ f^ 

ExCrn'^co 1 ^ ° f C ° m ^ a «- Example 1 and Comparative 

co.onng was T^TZ V^ ZV^ *" ^ by ^ WaShi ^ and s "9ht 

or JtZTZT* " ^ *° ^ *» SOy Sauce was ^-d by a Worcester sauce 
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A wholly aromatic polyester resin composition comprising: 

(1) 40-79 5% by weight of a wholly aromatic polyester resin having: 
(A) at least one repeating unit selected from the group consisting of: 



40 



45 
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50 



(B) at least one repeating unit selected from the group consisting of: 
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■CO^ ^^ ^CO- and 

-co-jgj-co-. 



and 

(C) at least one repeating unit selected from the group consisting of: 




O-, 





<- x ^rr^i — t— o-. 



TP 




O- and 




wherein X is -O-. -SO,-, -S- or -CO-, and m and n are independently 0 or 1 
wherem the numerical ratio of the repeating unit (A) to the repeating unit (B) ranges from 1 ■ 1 tn 
10 M. and the numerica. ratio of the repeating unit (B) to the repeating Z7u^ZrJs°: 

< ^rZX^Z mr ° US r6in,0rCin9 a9em ~~ fr ° m - «— * - a 



(3) 1 0-40% by weight of glass beads, 

(4) 5-25% by weight of titanium oxide, and 



a 5) flo°w 'Z°^Z 9 oi %£%?T? P °T er t0ta " y f ' UOrinated terminals whi <* P°'V-er gives 



16 

4SDOCID: <EP I -» 



EP 0 494 422 A2 

of the components (2) to (5) in the composition falling within the range of 20.5-60% by weight. 
The wholly aromatic polyester resin composition of claim 1 , wherein the repeating unit (A) is 



the repeating unit (B) is 




-co-<( )>-o-, 



-CO-<0)-CO- and 



.co-0-co-. 



and the repeating unit (C) is 




0-. 



3. The wholly aromatic polyester resin composition of claim 1, wherein the fibrous reinforcing agent is a 
glass fiber. 

4. The who..y aromatic po.yester resin composition of claim 3 wherein ft. g.ass fiber has a number- 
average fiber length of 50-250 urn and a number-average fiber d.ameter of 10 urn or less. 

5. The wholly aromatic polyester resin composition of claim 1. wherein the fibrous reinforcing agent is a 
silica-alumina fiber. 

6. The wholiy aromatic po.yester resin composition of claim 5, ^J*££^ * * 
number-average fiber length of 50-200 am and a number-average fiber d.ameter or 1.8 3.0 urn. 

7. The wholly aromatic polyester resin composition of claim 1, wherein the glass beads have a weight- 
average diameter of 50 urn of less. 

8 The wholly aromatic po.yester resin composition of claim 1, wherein the titanium oxide is a rutUe type 
and has a weight-average particle diameter of 0.1 0-0.40 um. 

9. The wholly aromatic polyester resin composition of claim 1. wherein the fluorocarbon polymer is a 
polytetrafluoroethylene. 

10. The wholly aromatic polyester resin composition of claim 1, which is wol.astonite-free. 
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11. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 1. 

12. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 2. 
5 13. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 4. 

14. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 6. 
^ 15. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 7. 

16. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 8. 

17. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 9. 
is 18. An ovenware obtained by molding the wholly aromatic polyester resin composition of claim 10. 
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® A wholly aromatic polyester resin composition 
contains: 

(1) a wholly aromatic polyester resin, 

(2) at least one member selected from a glass 
fiber and a silica-alumina fiber, 

(3) glass beads, 

(4) titanium oxide, and 

(5) a fluorocarbon polymer. 

The wholly aromatic polyester resin composition 
has high heat resistance and mechanical strengths, 
low anisotropy and excellent appearance, and shows 
low dissolution of components, excellent reusability 
and non-tackiness. It can be molded into an oven- 
ware. 
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